INTRODUCTION
growth and fat deposition [8] . F-statistics (F ST ) [9] are extensively used in identifying selection signatures, which have been used primarily to determine differences in the 123 selection signatures between populations.
124
The X chromosome undergoes more drift than an autosome, as its effective 125 population size is three-quarters that of an autosome [10] . The X chromosome is more 126 specialized than an autosome and plays an important role in the evolution of humans 127 and animals. The X chromosome has a high gene density and thus may be a good 128 target for detecting CNV and selection signatures. Several studies reported the 129 presence of selection footprints on the X chromosome in pigs and sheep and 130 determined that genes relevant to meat quality, reproduction and the immune system 131 were found in potential selection regions [11, 12] . In addition, Zhu et al. [6] effective population sizes [13] .
138
The purpose of this study was to identify CNV and selection signatures on the X 
MATERIALS AND METHODS

146
Ethics statement
147
All animal experiments were approved by Gansu Agricultural University were randomly selected. After a principal component analysis (PCA) was performed genomic DNA were measured using a NanoVue spectrophotometer.
Genotyping and quality control
164
The genomic DNA of each specimen was genotyped using an Illumina Ovine and infer haplotypes.
174
To increase the accuracy of CNV inference, the following stringent quality 175 control criteria were applied: (1) an individual call rate greater than 95% and a call 176 frequency greater than 90%, (2) a log R ratio (LRR) standard deviation less than 0.30,
177
(3) a B allele frequency (BAF) drift less than 0.01 and (4) a default waviness factor.
178
Detection of CNVs
179
PennCNV software [15] was employed to detect CNV in only the X chromosome.
180
The PennCNV algorithm incorporated multiple information sources, including the 181 total signal intensity of the LRR, BAF and population frequency of the B allele (PFB).
182
The LRR and BAF of each SNP for every sample were exported from Illumina Table S1 ).
248
Multiple differences were observed in the number of CNVRs among the three 
255
Among these 32 CNVRs, two were gains, 22 were losses, and eight were losses CNVRs.
282
The genes in the selection regions were also identified using the Ensembl Genes in the selection regions were identified (Table 2) , and, in total, 20 common genes were 286 shared by CNVRs and the selection regions.
287
To provide insight into the functions of genes in the identified CNVRs and 288 selection regions, GO and KEGG pathway analyses were performed using DAVID. 
297
DISCUSSION
298
In livestock, CNV is one of the primary contributors to phenotypic variation [23] . 
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